Spleen-derived lipocalin-2 in the portal vein regulates Kupffer cells activation and attenuates the development of liver fibrosis in mice.
The liver has an immune tolerance against gut-derived products from the portal vein (PV). A disruption of the gut-liver axis leads to liver injury and fibrosis. The spleen is connected to the PV and regulates immune functions. However, possible splenic effects on liver fibrosis development are unclear. Lipocalin-2 (Lcn2) is an antimicrobial protein that regulates macrophage activation. To clarify the role of the spleen in liver fibrosis development, we induced liver fibrosis in mice after splenectomy, and investigated liver fibrosis development. Liver fibrosis resulted in significantly increased splenic Lcn2 levels, but all other measured cytokine levels were unchanged. Splenectomized mice showed enhanced liver fibrosis and inflammation accompanied by significantly decreased Lcn2 levels in PV. Lipopolysaccharide-stimulated primary Kupffer cells, resident liver macrophages, which were treated with recombinant Lcn2 (rLcn2) produced less tumor necrosis factor-α and Ccl2 and the activation of hepatic stellate cells, the effector cells for collagen production in the liver, was suppressed by co-culture with rLcn2-treated Kupffer cells. In addition, the involvement of gut-derived products in splenectomized mice was evaluated by gut sterilization. Interestingly, gut sterilization blocked the effect of splenectomy on liver fibrosis development. In conclusion, spleen deficiency accelerated liver fibrosis development and decreased PV Lcn2 levels. The mechanism of splenic protection against liver fibrosis development may involve the splenic Lcn2, triggered by gut-derived products that enter the liver through the PV, regulates Kupffer cells activated by the gut-liver axis. Thus, the splenic Lcn2 may have an important role in regulating the immune tolerance of the liver in liver fibrosis development.